Restricted feeding schedules alter the circadian rhythms of serum insulin and gastric inhibitory polypeptide.
Insulin and gastric inhibitory polypeptide (GIP) have a circadian rhythm of secretion that is altered by various feeding schedules. We acclimated rats over 3 weeks to one of 6 different feeding schedules. They were then killed at intervals over one feeding cycle. Blood was collected, and their stomachs were weighed. Hormones in the serum were measured by radioimmunoassay. When highest and lowest measured concentrations were compared in ad libitum fed rats, insulin more than doubled (445 +/- 50 to 993 +/- 180 pg/ml) and GIP more than tripled (682 +/- 108 to 1964 +/- 145 pg/ml) during a 24-h period. With restricted schedules, concentrations correlated with the feeding schedule, not the light-dark cycle. Hormone levels rose higher during feeding and fell lower with fasting than in ad lib fed rats. For example, GIP in one study fluctuated from 468 +/- 22 to 6433 +/- 432 pg/ml. In another example, insulin ranged from 30 +/- 5 to 2259 +/- 406 pg/ml during a 24-h period. However, insulin did not always correlate well with stomach weight. Circadian rhythms occurred for insulin with all feeding schedules and for GIP with all schedules except fasted rats. This finding implies an endogenous insulin rhythm, whereas food intake controls GIP secretion. Thus, disruption of normal circadian cycles of feeding may yield misleading information about gut hormone secretion.